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We, N. V. Phillips' Gloetjlampen- 
FABRIEKEN, a limited liability Company, 
organized and established under the laws of 
the Kingdom of the Netherlands, of 
Emmasingel 29, Eindhoven, Holland, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — t 

This invention relates to the manufacture ot 
electrically conductive articles from plastics. 

If, conductive articles are to be produced in 
a known manner by moulding plastics i.e. 
polymerisation and condensation products 
whether or not capable of being hardened, it 
is necessary to add to the plastics a consider- 
able quantity of conductive filler, for example 
metal powder or carbon. In order to obtain a 
satisfactory conductivity, the conductive 
material should amount to approximately 
50% by weight or more of the total mass. 
Due to this, the mechanical properties of such 
mouldings, in comparison with mouldings 
without conductive filler, will be far worse. 

In accordance with the invention, conduc- 
tive mouldings having satisfactory mechanical 
properties are obtained by reducing plastics 
to grains, the individual grains being pro- 
vided with electrically conductive coatings 
and the powder thus obtained being subse- 
quently pressed to mouldings while heating. 

In this case, deformation of the plastic 
grains and consequentiy also of the conduc- 
tive coatings occurs, but in spite thereof a 
continuous network of conductive layers is 
obtained, which is comparable to a honey- 
comb. The bond between the grains is 
established, it may be assumed, by the 
plastics as a result of slight damage to the 
conductive coatings caused during the mould- 
ing operation^ 



This method has the special advantage 
that, averaged over the whole mass, a 
quantity of conductive material of only a few 
per cent, is sufficient. 

The conductivity of products according to 
the invention is controllable by the choice of 
the size of grain of the plastics, by the thick- 
ness of the conductive coatings on the grains, 
by the choice of the conductive .material and 
of the temperature, pressure and time in 
moulding. ~ ■ 

Excellent results are obtained if the plastics 
arc pulverized, to grains of 0.3 mm and 
smaller. The plastics may, for example, be 
reduced to grains by powdering or ^cutting, or 
again by drying drops of a solution. Alter- 
natively granular plastics obtained by sus- 
pension polymerisation may be used. 

As conductive 'materials use is preferably 
made of metals such as silver and copper, or 
of carbon. 

The conductive layers may be applied in 
many different manners onto the plastic 
grains. Silver, copper and nickel may, for 
example, be precipitated from a solution by 
means of a reducing agent. As an alternative, 
the conductive layer may be obtained by pre- 
cipitating the conductive material from a 
suspension. Sometimes, for example in the 
case of carbon powder and also in the case 
of copper powder, obtained by reduction of 
copper compounds, a conductive r layer, may 
be obtained on the grains by carefully rubbing 
a mixture of the powders together in a dry 
state. Further^ in the case of carbon, by 
mixin g grains of" plastic with a suspension of 
graphite the grains of plastic may be coated 
with a layer of graphite. The rubbing of 
carbon' and copper powders* with plastic 
grains may be carried out, for example, in a 
ball mill: In this case ir is important that hard 
and heavy balls which would grind the mix- 
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ttire are not used. Only bails, such as wooden 
bails which are soft and light: may- be used. 

In order that the invention, may be readily 
carried into effect, a number of examples will 
now be described in detail.. , 

EXAMPLE L '.* > 

•. 15 gms. of iwlystyrene.in .the form of: a 
suspension-polymer with a gcain. diameter, of 
approximately -0.04 mm. are treateoUwii: a 
: mixture, of : 20 ccs. of a- silvering- solution 

W£rr gm /*. rt ° f A ^ Na « gmS. ' Of 

-NaGH and 48 ccs. of concentrated, arnmonia' 
'.per litre) arid - 1 ccs. of a reducing liquid (190 
!gms. cane sugar, 370 ccs. of alcohol of 961% ; 
and 3 ccs.. of concentrated nitric acid per ; 
litre). . After two hours the silvered polystyrene 
grams, are separated by Altering arid: washed " 
with water, A rod moulded from this material, 
at. 170° Q and under a pressure of 100" 
kgms/cm 5 . had a specific resistance of 2flcm. : 

Example IL-; . 
.-For coppering 4 .gins, of r>6fyn3e%lacrylic 
methyiester with a grain - diameter " of . 15- 
; -microns, iise is made, of Vmixture of three 
solutions A, B and C m. quantiries J of :13 ccs.; 
5.3 ':ccs. : ;and. 4g ccs. ■ respectively The com^ 
: position of solution A is ,50 fens, of copper 
acetate^ 2p0: ccs.' of concentrated ammonia, 260 
■ ccs. of distiUed water; -that' of solution B is 
47.5 gms. ~ KOH; -110 ccsV of distilled 
water; - that- of solution. € " is J5 ccs: of 
• hydrazine hydrate, 39 ccs.. of distilled-^ water. 
3me copper" Js precipitated on. the grains" of 
the polymer ^by Treatment' with -the mixture 
-of. the rsolutipns- for" two 'hours while heating 
' on a water^vhath. -A. fod ipbtamed/from "the 
, copper-prated "grains :by inoulding at-170°" C. 
. . and under ajpressme^ofa^ a 
specific resistance of 4400cm"; " _ ■> ; 

^ _ " Example IH " 

use of a mixture of three: solutions A, B and 

....C m quantities "of 30 ccs;^30:ccs. ~and -6 ccs. 

j^spectively. The "composition of "solution A is 
50 gins. :of "nickel acetate^ 200:rccs: of con- 
centrated ammonia, 360- ccs, r ,<£ distilled 

: water: ^Solution B is * a' - 281%. : solution : of 
hydr^e^lrydrate solution,, solution. "C being 
a 0.1^% . -solution of "potassium platinum 
chloride -which' acts as a catalyst. 5 £ms, of 
powdered &olystyrenev s ^ of 

approximately 6.04 mm^are 'treated fo^one 

-hour at 75° : "C. wim" the irnlxtme of the- solu- 
tions, A . rod-moulded at 170 ° C." and under 
a .pressure'- of ,100 kgms/cm^.'Jiad -a -specific 

resistance of ajpproximat^^^ ;-• : : 

V/*? ^ExAMPLE:lV:^*r" r r '-- \ H"-- 

fc P : ^'^-^^ r po^^c'aie care- 
W rubbe^^getier with! 5 ^msV-of rgfaphite 
powder for .half an* hour.- while- : heafihg -to 
150? Q, miis^cbvermg jthe-polvstyrene grains 
wrth iayers^^: ^ • 



bound may be removed by sieving out or by 
• shafang out , with water/ Analysis proved: .that 
: the carbon covered polystyrene grains - con- 
tamed only 1,5!% .of grapMte: . MotiHin^ at 
a temperature of 170° C and . under a ores- 
.;- : sure or 100 kgms/ari 2 yielded ^ ^ having 
a specific resistance of 540cm. 7 

— 20 gins, .of an ureaformaldehyde moulding 
: P°^ d ? Wlth : a diameter smaller than: 
0.15 mm. are; c&ef^y rubbed to^ for 
-one hour -with 600, mgms.; of carbon powder 
_~m a -ball ' -mill;: with wooden balls, -sub- 
: s ^^% : the whple^^iantity of carbbn.being 
■ adsorbed : at the surface of the grains. A rod 

-iS?^/^ 0 .\S^: , ^ :a ****** »t 

SmSF? ■ ^ d ^ ^^ «sisi^ of 

■ ; : . * Sample VL " :>* -" : ; 
r~~.-2$. gins, of a granular synthetic . rubber 
mixture having a composition of "200 :gms. of a 
. copolymer of - butadiene witk acrylonitrile 10 
-TC-of zmc oxide,; 3 gms/ of tetramethyl 
Jhiuram. disulphide,- 2.5 gms, of Sulphur, 1 
gm of--stearie-add y ^ 
plithalate are rarcfully rubbed" together wim 
Z5 gms. : ^aphite:powdef & a bai;jnflX,Vith 
wooden bahs.- v Vulcanisation- of e^bb£ « 
coattd^ains under- a-press^^ 
^cmf.at 150° G ^ /for, -'20 . nimutes^ yielded an 
elastic conductive product having - a. specific - 
-resistance- of 2000Qcm, . K : : .- 
.'} • ; . ; - : - . Example VII: -o ;-" -> - 
.-.Granular polyvinyl chloride" having -a ^con- 
tent ofpiastipser 0i 50% averaged: on poly- 
ymjl .cWon^e .is -jmbbed :-<^^ -io% - 
of cohoidal graphite- After -moulding at -150° 
' ^under a jpressure of . lOO kgms/cm 2 " 
the carbon coated grams yidded ^conductive 
J^Wg ^ecuic xesistance of;- 

Example VIET 
- Granular alkaline; p^spl resinl obtained by 1ft c - 
■ ^ P^ ^d^^oh-0- 6visol with ian • 
aldehyde in an alkaline . solution, to wiich 

raethy ene tetram^-is coated with ; carbon by ' 
careful^ ^rubbing ;the ^:resin ^d:^bite^ lln . 
gether.m ai.bay.mflj m^obdef bills, the ^ 10 
• invw '^--ahetf -pressed \K 

Tinder ..a pressure . of . 1000 ^s/chi 2 ^r five 

2 S.njms, thick, I„ order. to gain an idea or ns 
. the.influenpe exerted fcy.the size of grab, on " 5 . 
^ value orthe. resistance Ja^r was 
measured on plates fiayiig. a Tsurface' 6f 0.8. ' • 
.cm --and obtanied ffoiri grains; it different. 

s "ghtly- varying, carbon.; content 120 
Al°*»yer,;severat- inecnanical .chaiacieristici ^ 
^.measured; . The.xesulra. of these measure- ' > 
menc are.stated "ffl : ; tfie -following table ~ t- 
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' *" , Impact Impact Bending 

Grain Diameter Resistance Strength > Bending Strength 

in mm. '% carbon in il kgcm/cm 1 kgcm/cm* kg/cm 



03 to 0.6 9 8 

5 0.3 to 021 9.9 47 

smaller than 021 12.5 200 

What we claim is: — 
1. A method of producing electrically con- 
ductive mouldings from plastics, characterized 
10 in that plastics are reduced to grams, the 
individual grains being provided with con- 
ductive coatings and the powder thus obtained 
being subsequently pressed to mouldings while 
heating. 

15 2. Moulding produced by the method claim 



0.69 2.6 310 

0.69 2.6 310 

12 7.0 510 

in claim 1. 

3. A method of producing electrically con- 
ductive mouldings substantially as described 
in any one of the examples given herein. 
T. D. THREADGOLD, 
Chartered Patent Agents, 
Century House, Shaftesbury Avenue, 
London, W.C2, 
Agent for the Applicants. 
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